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NEWS 1 Web Page URLs for STN Seminar Schedule - N. America ' 

NEWS 2 "Ask CAS" for self-help around the clock 

NEWS -3 SEP 09 CA/CAplus records now contain indexing from 1907 to the 
present 
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SEP 2 9 DISSABS now available, on STN 
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Additional INPI reactions and pre- 1907 documents added to CAS 
databases 
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ACCESSION NUMBER: 2003-13974 BIOTECHDS 



TITLE: Solid-phase synthesis of oligosaccharide 

or glycopeptide, by enzymatically glycosylating saccharide or 
polypeptide acceptor molecule attached to solid support, in 
the presence of a glycosynthase enzyme; 

sugar and peptide production using recombinant 

enzyme 

AUTHOR: WITHERS S G; JENSEN K J; PETERSEN L; TOLBERG J L 

PATENT ASSIGNEE: UNIV BRITISH COLUMBIA 
PATENT INFO: WO 2003018605 6 Mar 2003 

APPLICATION INFO: WO 2002-IB3915 26 Aug 2002 

PRIORITY INFO: US 2001-314921 24 Aug 2001; US 2001-314921 24 Aug 2001 

DOCUMENT TYPE: Patent 
LANGUAGE.: English 

OTHER SOURCE: WPI : 2003-342444 [32] 

AB DERWENT ABSTRACT: 

NOVELTY - Solid-phase synthesis (M) of an 

oligosaccharide or a glycopeptide, involves enzymatically 

glycosylating a saccharide or polypeptide acceptor molecule attached to a 
solid support; where the enzymatic glycosylation is catalyzed by a 
glycosynthase enzyme . 

WIDER DISCLOSURE - Also disclosed are: (1) an isolated polypeptide 
comprising Agrobacterium faecalis glycosynthase molecule, or a fragment 
of the polypeptide; (2) an isolated nucleic acid encoding the above 
mentioned polypeptide; (3) analogs of proteins or peptides which comprise 
A. faecalis glycosynthase; and (4) polypeptides which have been modified 
so as to improve their resistance to proteolytic degradation or to 
optimize solubility properties or to render them more suitable as a 
therapeutic agent . 

BIOTECHNOLOGY - Preferred Method: The saccharide is a monosaccharide 
or an oligosaccharide comprising at least two monosaccharide 
units. The acceptor molecule is an amino acid, a polypeptide comprising 
at least two amino acids, an aminophenyl derivative of a saccharide or a 
paraaminophenyl derivative of a saccharide, an antibiotic, lipid or 
polypeptide. The glycosynthase enzyme is a mutant form of Agrobacterium 
sp. beta-glucosidase. The beta-glucQsidase contains a Glu358Ser mutation 
or Glu358Gly mutation. The glycosynthase enzyme is a mutant form of 
Cellulomonas fimi mannosidase 2A. The mannosidase contains a Glu519Ser, 
Glu519Gly or GluSigAla mutation. The glycosynthase enzyme is a mutant 
form of Humicola insolens endoglucanase -1 . The endoglucanase contains a 
Glul98Ser, Glul98Gly or Glul98Ala mutation. The glycosynthase enzyme is a 
mutant form of Sulfolobus solfataricus beta-glycosidase 
. The beta-glycosidase contains a Glu387Ser, 

Glu387Gly or Glu387Ala mutation. The glycosynthase enzyme is a mutant 
form of Bacillus lichenif ormis 1 , 3 -1 , 4 -glucanase . The 1 , 3 - 1 , 4 -glucanase 
contains a Glul34Ser, Glul34Gly or Glul34Ala mutation. 

USE - (M) is useful for solid-phase synthesis of an 
oligosaccharide or a glycopeptide (claimed) . 

EXAMPLE - Polyethylene glycol polyacrylamide copolymers (PEGA) resin 
(3.21 g, swelled in methanol (MeOH) , 9.41% w/w) was washed and 
derivatized with PALdehyde . Without drying after washing, the resin was 
subjected to reductive amination with glycine amide hydrochloride (13 3 
mg, 1.20 mmol, 20 equivalent) in the presence of NaBH3CN (78 mg, 1.20 
mmol, 20 equiv) in AcOH-MeOH (1:99). After shaking for 24 hours, resin 
was washed (3xN, N-dimethylf ormamide (DMF) , 3xDCM-MeOH (2:1), and 5xDCM) . 
The second amino acid was coupled as the symmetrical aithydride: / 
Fmoc-Gly-OH (178 mg, 060 mmol, 10 equiv) and dicyclohexyl carbodiimide 
(62 mg, 0.30 mmol, 5 equiv) were dissolved in freshly distilled DCM (8 
ml). After stirring for 15 minutes, the reaction mixture was filtered and 
concentrated. Resin was washed with freshly distilled DCM (3x) , the 
symmetrical anhydride in freshly distilled DCM (4 ml) was added, and the 
mixture shaken for 90 mm followed by washing (3xDCM) . The sequence was 
repeated once followed by washing (3xDCM and 3xDMF) . Remaining amino 
groups were capped by acetylation for 16 hours, followed by washing 
(3xDCM and 3xDMF) . An aliquot of resin was dried and treated with 



piperidine-DMF (1:4) for Fmoc -quantification Ref 514061979f hi giving a 
loading of 0.089 mmol/g. Remaining resin was deprotected with 
piperidine-DMF, and then washed (5xDMF) . The third amino acid (Gly) was 
coupled as the pentaf luorophenyl (Pfp) ester : Fmoc-Gly-OPfp (85 mg, 0.18 
mmol, 3.0 equiv) and HOBt (25 mg, 0.18 mmol, 3.0 equiv) were dissolved in 
dry DMTF (2 ml) and added to the resin swelled in DMF. After shaking at 
400 minutes-1 for 100 minutes, the resin was drained, washed twice with 
DMF and deprotected as above. The fourth amino acid (glucosylated Tyr) 
was again coupled as the Pf -ester : Fmoc-Tyr (Bz04 -beta-D-Glc) -OPfp and HOBt 
(16 mg, 0.12 mmol, 2.0 equiv) were dissolved in dry DMF (2 ml) and added 
to the resin. After shaking at 400 minutes-1 for 16 hours, the resin was 
drained, washed twice with DMF and deprotected as above The fifth and 
last amino acid (Gly) was coupled as N-acetylglycine using BOP/HOBt : 
N-acetylglycine (35 mg, 0.30 mmol, 5.0 equiv), BOP (132 mg, 0.30 mol, 5.0 
equiv), and HOBt (40 mg, 0.30 mmol, 5.0 equiv) was dissolved in dry DMF 
(2.5 ml). After 5 mm, DIEA was added (103 ml, 0.60 mmol, 10 equiv) and 
the mixture was added to the resin. After shaking for 16 hours, the resin 
was drained and washed. An aliquot was cleaved, reverse phase -high 
performance liquid chromatography (RP-HPLC) (215 nm) indicated purity of 
approximately 85% and the identity of the product was established. 
Remaining resin was washed and deprotected until no methyl benzoate could 
be detected in the liquid. Resin was washed. A sample was cleaved and 
analyzed. To improve the chromatographic properties another aliquot of 
resin was acetylated and cleaved. RP-HPLC indicated purity of 
approximately 94% and identity of the product was again established. At 
this point, remaining resin was collapsed with increasing amounts of 
diethyl ether in DCM as described above and dried in vacuo. The remainder 
of the non-acetylated resin above (199.4 mg) was subjected to enzymatic 
glycosylation using desalted Abg E358G (1.0 mg/ml) and 20 mg 
a-D-galactosyl fluoride (36.4 mg, 0.20 mmol) in 100 mM NaPi at pH 9.00 
(total 10.0 ml) for 48 hours. After washing, acetylation, and cleavage as 
above, the residue was treated with dry diethyl ether and concentrated to 
obtain 19 mg of crude product. RP-HPLC indicated 52% conversion and the 
identity of the product was established. Purification of the mixture by' 
preparative HPLC yielded 3.8 mg of monosaccharide glycopeptide and 6 . 3 mg 
of disaccharide glycopeptide. This corresponded to yields of 28 and 33%, 
respectively, or a total of 61% based on Fmoc -Quantification of second 
amino acid. (51 pages) 

L9 ANSWER 2 OF 10 MEDLINE on STN DUPLICATE 1 

ACCESSION NUMBER: 2003361724 MEDLINE 
DOCUMENT NUMBER: 22744263 PubMed ID: 12859194 

TITLE: Activity of hyperthermophi lie glycosynthases is 

significantly enhanced at acidic pH. 
AUTHOR: Perugino Giuseppe; Trincone Antonio; Giordano As sunt a; van 

der Oost John; Kaper Thijs; Rossi Mose; Moracci Marco 
CORPORATE SOURCE: Institute of Protein Biochemistry-Consiglio Nazionale delle 

Ricerche, Via P. Castellino 111, 80131, Naples Italy. 
SOURCE: BIOCHEMISTRY, (2003 Jul 22) 42 (28) 8484-93. 

Journal code: 0370623. ISSN: 0006-2960. 
PUB. COUNTRY: United States 

DOCUMENT TYPE: Journal; Article; (JOURNAL ARTICLE) 

LANGUAGE : Engl i sh 

FILE SEGMENT: Priority Journals 

ENTRY MONTH: 2 00310 

ENTRY DATE: Entered STN: 20030805 

Last Updated on STN: 20031008 
Entered Medline: 20031006 
AB We have previously shown that the hyperthermophi lie glycosynthase from 
Sulfolobus solfataricus (Ssbeta-glyE387G) can promote the 
synthesis of branched oligosaccharides from activated 

beta-glycosides, at pH 6 . 5 , in the presence of 2 M sodium .formate as an 
external nucleophile. In an effort to increase the synthetic potential of 
hyperthermophilic glycosynthases, we report a new method to reactivate the 



Ssbeta-glyE3 87G glycosynthase and two novel mutants in the nucleophile of 
the beta-glycosidases from the hyper thermophilic 

Archaea Thermosphaera aggregans (Tabeta-gly) and Pyrococcus furiosus 
(CelB) . We describe here that, at pH 3.0 and low concentrations of sodium 
formate buffer, the three hyperthermophilic glycosynthases show k(cat) 
values similar to those of the wild-type enzymes and 17-fold higher than 
those observed at the usual reactivation conditions in 2 M sodium formate 
at pH 6.5. Moreover, at acidic pH the three reactivated mutants have wide 
substrate specificity and improved efficiency in the synthetic reaction. 
The data reported suggest that the reactivation conditions modify the 
ionization state of the residue acting as an acid/base catalyst. This new 
reactivation method can be of general applicability on hyperthermophilic 
glycosynthases whose intrinsic stability allows their exploitation as 
synthetic tools at low pH. 
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DOCUMENT NUMBER: 
TITLE : 



DUPLICATE 2 



MEDLINE on STN 
2 0 0343 9642 IN- PROCESS 

PubMed ID: 12 74 7 8 05 

Enhanced expression of the gene for beta 
-glycosidase of Thermus caldophilus GK24 and 
synthesis of galacto-oligosaccharides by 

the enzyme . 

Choi Jeong Jin; Oh Eun-Joo; Lee Yoon-Jin; Suh Dong Sang; 
Lee Jae Heung; Lee Soo-Won; Shin Hyung-Tai; Kwon Suk-Tae 
Department of Genetic Engineering, Sungkyunkwan University, 
300 Chunchun-Dong, Jangan-Ku, Suwon 440-746, South Korea. 
Biotechnology and applied biochemistry, (2003 Oct) 38 (Pt 
2) 131-6. 

Journal code: 8609465. ISSN: 0885-4513. 
England: United Kingdom 
Journal; Article; (JOURNAL ARTICLE) 
English 

IN-PROCESS; NONINDEXED; Priority Journals 
Entered STN: 2 0 030923 
Last Updated on STN: 20031218 
The gene (bglT) encoding Tea beta-glycosidase (Thermus 
caldophilus GK24 beta-glycosidase) was overexpressed 

under the control of the trp promoter on a high- copy -number plasmid, 
pTRPES, in Escherichia coli W3110. The purified Tea beta- 
glycosidase enzyme was used in a galactosyl- transfer reaction to 
synthesize galacto-oligosaccharides from lactose. The optimum 
temperature and pH for the enzyme to synthesize galacto- 
oligosaccharides from 30% (w/v) lactose were 80 degrees C and 6.0, 
respectively. The major product of the reaction was a trisaccharide . The 
thermostable Tea beta-glycosidase produced galacto- 
oligosaccharides efficiently during the hydrolysis of lactose. 
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CORPORATE SOURCE: 



SOURCE 



PUB . COUNTRY : 
DOCUMENT TYPE 
LANGUAGE : 
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.ENTRY DATE: 



AB 
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2 0 01-11222 BIOTECHDS 
Synthesis of beta-D-glucosyl - and 
beta-D-fucosyl -glucoses using beta- 
glycosidase from Thermus thermophilus ; 
recombinant enzyme expression in 
Escherichia coli for use in oligosaccharide 
production 
Fourage L; *Colas B 
CNRS; Univ. Nantes 

Lab. de Biochimie, Unite de Recherche sur la Biocatalyse, 
CNRS 223 0, Faculte des Sciences et des Techniques, Universite 
de Nantes, 2 rue de la Houssiniere BP 92208, 44322 Nantes, 
Cedex 3 , France . 

Email : bernard . colas@chimbio . univ-nantes . f r 
Appl .Microbiol .Biotechnol . ; (2001) 56, 3-4, 406-10 
CODEN: EJABDD 



AUTHOR: 

CORPORATE SOURCE: 
LOCATION: 



SOURCE : 



DOCUMENT TYPE: 
LANGUAGE : 
AB 



ISSN: 0175- 
Journal 
English 



7598 



The thermostable beta-glycosidase from Thermus 
thermophilus was cloned and overexpressed in Escherichia coli 
and used to catalyze the transfer of beta-D-glucosyl and beta-D-f ucosyl 
from the corresponding p-nitrophenyl-beta-D-glycopyranosides to a 
hydroxyl group of glycose in the synthesis of 

beta-D-glucosyl-D-glucopyranoses and beta-D-f ucosyl -D-glucopyranoses . 
The yields in disaccharides produced under conditions of non- initial 
velocity were very attractive and the formation of the beta (1-3) linked 
disaccharides was largely favored. The enzyme could constitute a 
valuable biocatalyst for the synthesis of disaccharides 
involving such structures as, for example Bifidus factors. (21 ref) 

10 
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THE GENUINE ARTICLE 
TITLE: 



SCISEARCH COPYRIGHT 2 004 THOMSON ISI on STN 
2001: 6772 33 SCISEARCH 
465UP 

Synthesis of beta-D-glucosyl- and 
beta-D-f ucosyl-glucoses using beta- 
glycosidase from Thermus thermophilus 
Fourage L; Colas B (Reprint) 

Univ Nantes, Fac Sci & Tech, CNRS 2230, Unite Rech 
Biocatalyse, Lab Biochim, 2 Rue Houssiniere BP 92208, 
F-44322 Nantes 3, France (Reprint); Univ Nantes, Fac Sci &. 
Tech, CNRS 223 0, Unite Rech Biocatalyse, Lab Biochim, 
F-44322 Nantes 3, France 
France 

APPLIED MICROBIOLOGY AND BIOTECHNOLOGY, (AUG 2001) Vol. 
56, No. 3-4, pp. 406-410. 

Publisher : SPRINGER-VERLAG, 175 FIFTH AVE, NEW YORK, NY 
10010 USA. 
ISSN: 0175-7598. 
Article; Journal 
English 
21 

*ABSTRACT IS AVAILABLE IN THE ALL AND lALL FORMATS* 
The thermostable beta -glycosidase from Thermus 
thermophilus, cloned and overexpressed in Escherichia coli was 
used to catalyze the transfer Of beta -D-glucosyl and beta -D-f ucosyl from 
the corresponding p-nitrophenyl-beta -D-glycopyranosides to a hydroxyl 
group of glucose in the synthesis Of beta -D-glucosyl-D- 
glucopyranoses and beta -D-f ucosyl-D-glucopyranoses . The yields in 
disaccharides produced under conditions of non-initial velocity were very 
attractive and the formation of the beta (1-3) linked disaccharides was 
largely favored. The enzyme could constitute a valuable biocatalyst for 
the synthesis of disaccharides involving such structures as, for 
example, Bifidus f actors . 
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CORPORATE SOURCE: 
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SCISEARCH 
2002 : 18108 
506BG 

Tailoring the substrate specificity of the beta- 
glycosidase from the thermophilic archaeon 
Sulfolobus solfataricus 

Corbett K; Fordham-Skelton A P; Gatehouse J A; Davis 
(Reprint) 

Univ Durham, Dept Chem, South Rd, Durham DHl 3LE, England 
(Reprint) ; Univ Durham, Dept Chem, Durham DHl 3LE, 
England; Univ Durham, Dept Biol Sci,. Durham DHl 3LE, 
England; Univ Durham, Res Ctr Biol Chem, Durham DHl 3LE, 
England; Univ Oxford, Dyson Perrins Lab, Oxford 0X1 3QY, 
England; SERC, Daresbury Lab, CLRC, Warrington WA4 4AD, 
Cheshire, England 



COUNTRY OF AUTHOR: England 

SOURCE: FEBS LETTERS, (14 DEC 2001) Vol. 509, No. 3, pp. 355-360. 

Publisher: ELSEVIER SCIENCE BV, PO BOX 211, 1000 AE 
AMSTERDAM , NETHERLANDS . 
ISSN: 0014-5793. 
DOCUMENT TYPE: Article; Journal 

LANGUAGE : Eng 1 i s h 

REFERENCE COUNT: 40 

*ABSTRACT IS AVAILABLE IN THE ALL AND lALL FORMATS* 
AB The substrate specificity of the thermophilic beta - 

glycosidase (lacS) from the archaeon Sulfolobus solfataricus (SS 

betaG) , a member of the glycohydrolase family 1, has been analysed at a 

molecular level using predictions from known protein sequences and 

structures and through site-directed mutagenesis. Three critical ^residues 

were identified and mutated to create catalysts with altered and broadened 

specificities for use in glycoside synthesis. The wild-type (WT) 

and mutated sequences were expressed as recombinant 

fusion proteins in Escherichia coli, with an added His (6) -tag to allow 
one-step chromatographic purification. Consistent with side-chain 
orientation towards OH-6, the single Met439 --> Cys mutation enhances 
D-xylosidase specificity 4.7-fold and decreases D-fucosidase activity 
2 -fold without greatly altering its activity towards other D-glycoside 
substrates. Glu432 --> Cys and Trp433 --> Cys mutations directed towards 
OH-4 and -3, respectively, more dramatically impair glucose (Glc) , 
galactose (Gal) , fucose specificity than for other glycosides, resulting 
in two glycosidases with greatly broadened substrate specificities. These 
include the first examples of stereospecif icity tailoring in glycosidases 
(e.g. WT --> W433C, k(cat)/K-m (Gal) : k (cat) /K-M (mannose (Man) ) =2 9 . 4 : 1 
-->1.2:1). The robustness and high utility of these broad specificity SS 
betaG mutants in parallel synthesis were demonstrated by the 
formation of libraries of P-glycosides of Glc, Gal, xylose, Man in one -pot 
preparations at 50 degreesC in the presence of organic solvents, that 
could not be performed by SS betaG-WT. (C) 2001 Federation of European 
Biochemical Societies. Published by Elsevier Science B.V. All rights 
reserved . 

L9 ANSWER 7 OF 10 SCISEARCH COPYRIGHT 2 004 /THOMSON ISI on STN 
ACCESSION NUMBER: 1999:496230 SCISEARCH 

THE GENUINE ARTICLE: 2 08XA 

TITLE: Cloning and expression of a 

beta-glycosidase gene from Thermus 

thermophilus . Sequence and biochemical characterization of 

the encoded enzyme 
AUTHOR: Dion M; Fourage L; Hallet J N; Colas B (Reprint) 

CORPORATE SOURCE: UNIV NANTES, FAC SCI & TECH, UNITE RECK BIOCATALYSE, 2 RUE 

HOUSSINIERE, BP 92208, F-44322 NANTES 3, FRANCE (Reprint); 

UNIV NANTES, FAC SCI & TECH, UNITE RECH BIOCATALYSE, 

F-44322 NANTES 3, FRANCE 
COUNTRY OF AUTHOR: FRANCE 

SOURCE: GLYCOCONJUGATE JOURNAL, (JAN 1999) Vol. 16, No. 1, pp. 

27-37. 

Publisher: KLUWER ACADEMIC PUBL , SPUIBOULEVARD 50, PO BOX 
17, 3 3 00 AA DORDRECHT, NETHERLANDS. 
ISSN: 0282-0080. 
DOCUMENT TYPE: Article; Journal 

FILE SEGMENT: LIFE 
LANGUAGE : Eng 1 i s h 

REFERENCE COUNT: 67 . 

* ABSTRACT IS AVAILABLE IN THE ALL AND lALL FORMATS* 
AB A 3.2 kilobase .pair DNA fragment from Thermus thermophilus HB27 coding 

for a beta-galactosidase activity was cloned and sequenced. A 
gene and a truncated open reading frame orfl encoding respectively a 
beta-glycosidase (tt beta-gly) and probably a sugar 

permease were located directly adjacent to each other. The deduced 



aminoacid sequence of the enzyme Tt beta-gly showed strong identity with 
those of beta-glycosidases belonging to the glycosyl 

hydrolase family 1. The enzyme was overexpressed in Escherichia coli and 
was purified by a two-step purification procedure. The recombinant 
enzyme is monomeric with a molecular mass of 49-kDa. It catalyzes the 
hydrolysis of beta-D-galactoside , beta-D-glucoside and beta-D-f ucoside 
derivatives. However, the kcat/Km ratio is much higher for 

p-nitrophenyl-beta-D-glucoside and p-nitrophenyl -beta-D-f ucoside than for 
p-nitrophenyl-beta-D-galactoside . The specificity towards linkage 
positions of the disaccharides tested decreased in the following order: 
beta 1-3 (100%) . beta 1-2 (71%) . beta 1-4 (40%) . beta 1-6 (10%) . Tt 
beta-gly is a thermostable enzyme displaying an optimum temperature of 88 
degrees C and a half life of 10 min at 90 degrees C. It performs 
transglycosylation reactions at high temperature with a yield exceeding 
63% for transf ucosylation reactions. On the basis of this work, the enzyme 
appears to be an attractive tool in the synthesis of fucosyl 
adducts and fucosyl sugars. 
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1995:342079 HCAPLUS 
122:265810 

Enzymic synthesis of carbohydrate 
derivatives using . beta . -glycosidase 
of Sulfolobus solf ataricus . 

Trincone, A.; Improta, R.; Nucci, R. ; Rossi, M.; 
Gambacorta, A. 

Istituto per la Chimica di Molecole di Interesse 
Biologico, CNR, Arco, 80072, Italy 
Biocatalysis (1994), 10(1-4), 195-210 
CODEN: BIOCED; ISSN: 0886-4454 
Journal 
English 

Enzymic synthesis of different . beta . -D-glycosides was obtained 
using as biocatalyst immobilized cells, crude homogenate, and homogeneous 
native and recombinant .beta . -glycosidase 

activity of the thermophilic archaeon S. solf ataricus . In particular our 
investigation was concerned with the selectivity in the glycosidation of 
hydroxybenzyl ales., salicin, 1 , 2 -propanediol , and more complex polyols as 
well as the use of immobilized cells for the synthesis of hexyl 
. beta . -D-glucoside . The arom. glucosides "obtained by enzyme-catalyzed 
transglucosidation were used for kinetics studies of purified Sulfolobus 
solf ataricus enzyme in the hydrolysis reaction. 
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Article; Journal 
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ABSTRACT IS AVAILABLE IN THE ALL AND I ALL FORMATS* 
s solfataricus beta-glycosidase (S 



beta gly) is a thermostable and thermophilic glycosyl -hydrolase with broad 
substrate specif icity. The enzyme hydrolizes beta-D-gluco- , fuco-, and 
galactosides , and a large number of beta-linked glycoside dimers and 
oligomers, linked beta 1-3, beta 1-4, and beta 1-6, It is able to 
hydrolize oligosaccharides with up to 5 glucose residues. 

Furthermore, it is also able to promote transglycosylation reactions. The 

corresponding gene has been cloned and overexpressed both in 

yeast and Escherichia coli . Based on sequence acid functional data, the S 

beta gly. has been assigned to the so-called EGA family of 

glycosyl -hydrolases , including beta-glycosidases , 

beta-galactosidases and phosho-beta-galactosidases from mesophilic 
and thermophilic organisms of the three domains. The S beta gly has been 
crystallized and the resolution of its structure is in progress. Because 
of its special properties, the enzymes has considerable biotechnological 
potential . 
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AB The alloantigen controlled by the Qa-la allele is a glycoprotein that 

exists in 2 forms. The 1st, an intracellular molecule of apparent MW of 
44,000 daltons, appears to be a kinetic precursor of the 2nd, a 
cell-surface molecule with an apparent size of 47,000 daltons. The 
intracellular form of Qa-1 is distinct from that of the TL glycoprotein in 
2 ways: its polypeptide backbone is approximately 5000 daltons shorter, 
and it possesses 3 sites of high-mannose carbohydrate attachment, while TL 
has only one. In the cell -surface form of Qa-1, all 3 carbohydrate chains 
are processed to structures that resist endoglycosidase H digestion, 
presumably complex-type oligosaccharides. Concomitant with 
these late carbohydrate -processing steps is the formation of stable 
complexes between Qa-1 and . beta . 2 -microglobin . The timing of this 
association provides a further contrast between Qa-1 and TL, which is 
associated with . beta . 2 -microglobulin shortly after its synthesis 

The Qa-1 glycoproteins were identified genetically by their 
synthesis in B6-T1+ (Qa-la/Tlaa) splenocytes but not in 

splenocytes of congenic B6.K1 and B6.K2 (Qa-lb/Tlab) mice, and by their 
absence from the products of BALB/c (Qa-lb/Tlac) splenocytes. The cells 
synthesizing Qa-1 are at least as prevalent in Ig+ spleen-cell populations 
as in T cell -enriched splenic Ig populations. Active Qa-1 
synthesis appears to take place at a high rate in normal splenic B 
cells without mitogenic stimulation. 
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oligosaccharide synthesis by a hyper thermophilic 
glycosidase . 

Bruins M.E.; Van Hellemond E.W.; Janssen A.E.M.; Boom R.M. 
M.E. Bruins, Department of Food Technology, Food/Bioprocess 
Engineering Group, Wageningen University, P.O. Box 812 9, 
6700 EV, Wageningen, Netherlands. 
Marieke . BruinsOAlgemeen . pk . wau . nl 

Biotechnology and Bioengineering, (5 Mar 2003) 81/5 
(546-552) . 
Refs: 21 

ISSN: 0006-3592 CODEN : BIBIAU 
United States 
Journal ; Art i c 1 e 
004 Microbiology 
English 
English 

The thermostable Pyrococcus furiosus .beta . -glycosidase 
was used for oligosaccharide production from lactose in a 
kinetically controlled reaction. Our experiments showed that higher 
temperatures are beneficial for the absolute as well as relative 
oligosaccharide yield. However, at reaction temperatures of 
8 0. degree. C and higher, the inactivation rate of the enzyme in the 
presence of sugars was increased by a factor of 2 compared to, the 
inactivation rate in the absence of sugars. This increased enzyme 
inactivation was caused by the occurrence of Maillard reactions between 
the sugar and the enzyme. The browning of our reaction mixture due to 
Maillard reactions was modeled by a cascade of a zeroth- and first-order 
reaction and related to enzyme inactivation. From these results we 
conclude that modification of only a small number of amino groups already 
gives complete inactivation of the enzyme. .COPYRGT. 2003 Wiley 
Periodicals . 
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Production of a lactose-free galacto- 
oligosaccharide mixture by using selective 
enzymatic oxidation of lactose into lactobionic acid. 
Splechtna B.; Petzelbauer I.; Baminger U. ,- Haltrich D.; 
Kulbe K.D.; Nidetzky B. 

B. Nidetzky, Division of Biochemical Engineering, Institute 
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LANGUAGE: • English 

SUMMARY LANGUAGE: English 

AB We report a novel and efficient way of producing lactose -derived galacto- 
oligosaccharides (GOS) that do not contain remaining lactose and 
monosaccharides. The initial sugar mixture was obtained by enzymatic 
transformation at 70. degree. C of a lactose solution of 270 g/liter using 
recombinant .beta . -glycosidase from the Archaeon 

Sulfolobus solf ataricus . At the optimum reaction time for kinetically 
controlled transgalactosylation, it contained 46% monosaccharides, 13% 
lactose and 41% GOS. Lactose was selectively oxidised into lactobionic 
acid by using fungal cellobiose dehydrogenase which displays a 
.apprxeq. 100-fold preference for reaction with lactose compared to 
reaction with GOS. Oxidation of lactose was coupled to reduction of 
2 , 6-dichloro-indophenol which was added in catalytic concentrations. The 
oxidised redox mediator was regenerated continuously by fungal 
laccase-catalysed reduction of molecular oxygen into water. Ion exchange 
chromatographies were employed to remove lactobionic acid, other ions and 
monosaccharides. The' final product contained 97% GOS, 1.2% lactose and 
2.1% monosaccharides. The yield accounted for 25% of original lactose. An 
enzymatic assay for lactose .has been developed. It is robust and 
allows sensitive quantification of the analyte in complex sugar mixtures 
containing large excesses of monosaccharides and GOS. .COPYRGT. 2001 
Elsevier Science Inc. All rights reserved. 
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AB The synthetic potential of the thermostable beta- 

glycosidase from Sulfolobus solfataricus was compared with those 
of the commercially available, thermotolerant beta-galactosidase 
(beta-D) -galactoside galactohydrolase , EC 3.2.1.23) from Aspergillus 
oryzae and the nonthermostable beta-galactosidase from Escherichia coli. 
To synthesize beta-galactooligosaccharides at different temperatures, the 
transglycosylation approach with lactose as donor and N-acetyllactosamine 
as acceptor was chosen as a model reaction. Generally, the S. 
solfataricus enzyme gave the highest yields (48%) , followed by the A. 
oryzae (36%) and the E, coli beta-galactosidases (32%) . The main products 
obtained with the thermostable beta-glycosidase from 

S. solfataricus were beta-D-Gal- ( 1- 6) -D-GlcNAc , beta-D-Gal - ( 1 -4 ) -D-GlcNAc 
and several oligosaccharides. The enzyme from A. oryzae gave a 
similar product pattern but lower yields. beta-D-Gal- (1-6) -D-GlcNAc was 
formed as the main disaccharide by the E. coli beta-galactosidase, and 
other products could only be detected in trace amounts. 
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EFFECT OF CAS TANO SPERMINE ON THE STRUCTURE AND SECRETION OF 
GLYCOPROTEIN ENZYMES IN ASPERGILLUS -FUM I GATUS . 
ELBEIN A D [Reprint author] / MITCHELL M; MOLYNEUX R J 
DEP BIOCHEM, UNIV TEXAS HEALTH SCI CENT, SAN ANTONIO, TEX 
78284, USA 

Journal of Bacteriology, (1984) Vol. 160, No. 1, pp. 67-75. 
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Article 
BA 
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A. fumigatus secretes a number of glycosidases into the culture medium 
when the cells are grown in a mineral salts medium containing guar flour 
(a galactomannan) as the C source. At least some of these glycosidases 
were reported to be glycoproteins having N- linked oligosaccharides 

The effect of the glycoprotein processing inhibitor, castanospermine , 
on the structures of the N-linked oligosaccharides and on the 
secretion of various glycosidases was studied. Cells were grown in the 
presence of various amounts of castanospermine; at different times of 
growth, samples of the media were removed for the measurement of enzymatic 
activity. Of the 3 glycosidases assayed, . beta . -hexosaminidase 
was most sensitive to castanospermine; and its activity was depressed 
30-40% at 100 .mu.g of alkaloid/ml and even more at higher alkaloid 
concentrations. On the other hand, . beta . -galactosidase activity was 
hardly diminished at castanospermine levels of up to 1 mg/ml, but 
significant inhibition was observed at 2 mg/ml. . beta . -Galactosidase was 
intermediate in sensitivity. Cells were grown in the presence or absence 
of castanospermine and labeled with [2 -3H] mannose , [6 -3H] glucosamine , or 
[1-3H] galactose to label the sugar portion of the glycoproteins. The 
secreted glycoproteins were digested with pronase to obtain glycopeptides , 
and these were identified on Bio-Gel P-4 (Bio-Rad Laboratories) . The 
-glycopeptides were then digested with endoglucosaminidase H to release the 
peptide portion of susceptible structures, and the released 
oligosaccharides were reisolated and identified on Bio-Gel P-4, 
The oligosaccharides from control and castanospermine -grown 
cells were identified by a combination of enzymatic and chemical /studies . 
In control cells, the oligosaccharide appeared to be mostly 
Man8GlcNAc and Man9GlcNAc, whereas in the presence of alkaloid, the major 
structures were Glc3Man7GlcNAc and Glc3]yian8GlcNAc . These data fit 
previous observations that castanospermine inhibits glucosidase I. 
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